The conserved structures of the 5' nontranslated region of Citrus tristeza virus are involved in replication and virion assembly.
The genomic RNA of different isolates of Citrus tristeza virus (CTV) reveals an unusual pattern of sequence diversity: the 3' halves are highly conserved (homology >90%), while the 5' halves show much more dissimilarity, with the 5' nontranslated region (NTR) containing the highest diversity (homology as low as 42%). Yet, positive-sense sequences of the 5' NTR were predicted to fold into nearly identical structures consisting of two stem-loops (SL1 and SL2) separated by a short spacer region. The predicted most stable secondary structures of the negative-sense sequences were more variable. We introduced mutations into the 5' NTR of a CTV replicon to alter the sequence and/or the predicted secondary structures with or without additional compensatory changes designed to restore predicted secondary structures, and examined their effect on replication in transfected protoplasts. The results suggested that the predicted secondary structures of the 5' NTR were more important for replication than the primary structure. Most mutations that were predicted to disrupt the secondary structures fail to replicate, while compensatory mutations were allowed replication to resume. The 5' NTR mutations that were tolerated by the CTV replicon were examined in the full-length virus for effects on replication and production of the multiple subgenomic RNAs. Additionally, the ability of these mutants to produce virions was monitored by electron microscopy and by passaging the progeny nucleocapsids to another batch of protoplasts. Some of the mutants with compensatory sequence alterations predicted to rebuild similar secondary structures allowed replication at near wild-type levels but failed to passage, suggesting that the 5' NTR contains sequences required for both replication and virion assembly.